INTRODUCTION
In the last few years, calculus of variations in the large has been used to w x study periodic solutions for N-body type problems 1᎐11, 13, 16, 17 . w x Motivated by the paper of Coti Zelati 6 , we consider a class of solutions of the following system of ordinary differential equations, m x q ٌ V t, x t , . . . , x t s0, x t g R k ,
Ž . Ž . Ž .
Ž . 
Ž .
where m ) 0, for all i, and V satisfies the following conditions:
Ž .. DEFINITION 1.1 3 . We will say that X t s x t , . . . , x t g
is a generalized solution of 1.1 , if denoting by B the set < w x
Bs tg 0, T x t sx t for some i / j Ž . Ž .
Ä 4
i j we have that:
, energy is conserved through the collision.
Ž .
Ž . Further if B s л, then we call X t a noncollision solution of 1.1 .
Ž .. DEFINITION 1.2. We will say that a function X t s x t , . . . ,
Ž . X t is a T periodic solution of 1.1 and there is a t* g R such that Ž . Ž . x t* s иии s x t* .
N
The main result in this paper is the following theorem.
Ž . Then 1.1 has, for e¨ery T ) 0, at least one T-periodic solution which is not simultaneous collision solution.
.1 has at least one T-periodic solution which is not a simultaneous collision solution.
Proof. Under the assumption of Corollary 1.4, we have that
2. PROOF OF THEOREM 1.3
Let us introduce the notations
Ž .
We define f and f : H ª R as
Ý H H
It is easy to see that the critical points of f on H are noncollision 0 Ž . solutions of 1.1 . w x Ž . Ž . LEMMA 2.1 6 . Suppose that V satisfies V 1 ᎐ V4 and T is any positi¨e Ž . real number. Then the system 1.1 has at least one generalized T-periodic solution X s lim X , where X is the minimum¨alue point of f in H .
Suppose that V satisfies V 1 ᎐ V4 and V 6 . Then, denoting by X one of the solutions found¨ia Lemma 2.1, we ha¨e that
Proof. Take , g R such that s s 1, , s 0, and define
where R is to be determined. Then
We deduce that, ᭙R ) 0,
Ž . h R s q C и C и T Ž . Ž .
